It is required that any structure must work properly during its service life time. However, due to the internal damage of structures, there may be a chance of breakdown. Therefore, structures require regular costly inspection. During the last few decades, vibration-based fault detection methods are mostly used due to their simplicity for implementation. During operation, all structures are subjected to degenerative effects that may cause initiation of structural fault such as cracks or notch that lead to the disastrous failure or collapse of the structure. It is seen that as crack or notch starts generating, there is a change in natural frequencies. This research work focuses on the examination of these changes, which is useful for identification of notch position. In this paper, the detailed analysis of cantilever beam with and without notch has been done using finite element method with the help of ANSYS and using modern national instruments LabVIEW software. This method provides the information regarding the detection, location, and characterization of the damage in the structure. This paper includes the study of dynamic properties of cantilever beams subjected to free vibration under the influence of notch at different positions along the length.
INTRODUCTION
Beams are very important elements in many mechanical and structural engineering applications. They are commonly used to create a foundation or internal support for a larger structure, such as a building or a bridge. There have been several recent instances of structures, such as building and bridges, cracking, failing, or collapsing for example Tacoma Bridge in London 1 as shown in Fig. 1 . Therefore, it is necessary to study dynamic characteristics of beams such as natural frequencies and mode shape during existence of crack subjected to the vibration. This dynamic behaviour of a structure is affected due to the presence of a crack as the stiffness of that structural element is altered.
Numerous studies have been carried out on conventional (dye penetrant, magnetic particle induction, ultrasonic etc.) and modern approaches to non-destructive testing and evaluation. The conventional methods have been well developed, implemented in widely marketed equipment, and accepted by industry and regulatory agencies as practically applicable nondestructive valuation (NDE) methods. The modern NDE methods are still under development, implemented in a limited manner in some equipment, and not fully accepted by the industry and regulatory agencies as practicably applicable NDE methods. One of these modern methods is the vibration-based inspection methodology. Vibrations are the inherent properties of the physical science applicable to all structures subjected to static or dynamic loads. All structures again due to their rigid nature develop some irregularities in their life span, which leads to the development of cracks. The problem on crack is the basic problem of science of resistance of materials. Considering the crack as a significant form of such damage, its 
